Distinct effects of haloperidol in the mediation of conditioned fear in the mesolimbic system and processing of unconditioned aversive information in the inferior colliculus.
Chemical and electrical stimulation of the inferior colliculus (IC) causes defensive behavior. Electrical stimulation of the IC at the escape threshold enhances dopamine (DA) release in the prefrontal cortex. Intra-ventral tegmental area injections of quinpirole at doses that act presynaptically reduce the release of DA in the terminal fields of the mesolimbic system and clearly reduce conditioned fear in several animal models of anxiety. However, little is known about the involvement of DA in the mediation of unconditioned fear, such as the reactivity to acute stressors. The present study investigated the neural substrates mediated by DA transmission associated with emotional changes triggered by the activation or inhibition of D2 receptors during conditioned and unconditioned fear. We examined the effects of systemic or local injections of the DA-receptor antagonist and agonist haloperidol and quinpirole, respectively, into the IC in rats subjected to fear-potentiated startle, a Pavlovian paradigm that uses loud sounds as the unconditioned stimulus and light previously paired with footshock as the conditioned stimulus. We also assessed auditory-evoked potentials (AEPs) recorded from electrodes implanted in the IC. Intraperitoneal haloperidol administration dose-dependently enhanced AEPs induced by loud tones and inhibited fear-potentiated startle. Intra-IC injections of quinpirole left AEPs unchanged, suggesting that an optimal level of postsynaptic D2 receptors in the IC may regulate the transmission of aversive information through the midbrain tectum. These findings provide evidence of opposing DA-mediated mechanisms in fear/anxiety processes that depend on the area under study. The activity of the neural substrates of conditioned fear was attenuated by haloperidol, whereas midbrain neural substrates of unconditioned fear were enhanced. Thus, DA appears to regulate unconditioned fear at the midbrain level, likely by reducing the sensory gating of aversive events and reducing conditioned fear by acting at more rostral levels of the brain.